
NJ ASPHALT PAVING CONFERENCE 2022
LOCAL AID SPECIFICATION-IRI BEST 

PRACTICES FOR RIDEABILITY

NUSRAT S. MORSHED, P.E. 
PAVEMENT DESIGN UNIT, NJDOT



Acknowledgement
❖Robert Blight 

Executive Manager, 

Pavement and Drainage Management, NJDOT

❖Narinder S Kohli,P.E.
Supervising Engineer, 

Pavement Management Unit, NJDOT

2



Outline

❖Background
❖Specification 
❖Quality Assurance Testing
❖Construction



Background



Ride Quality – Where it comes from?
❖International Road Roughness Experiment, 1982

Sponsored by World Bank

❖International Roughness Index (IRI)

❖PAVEMENT SMOOTHNESS = DRIVER COMFORT
VEHICLE RESPONSE

HUMAN RESPONSE TO

VIBRATION



International Roughness Index (IRI)

❖IRI is used to evaluate the ride quality of the pavement 
on National Highway System (NHS) and NJDOT Routes. 
This is in accordance with the American Society of Testing 
and Materials method E 1926.

❖NJDOT IS USING INTERNATIONAL ROUGHNESS INDEX  
(IRI) TO MEASURE SMOOTHNESS OF PAVEMENT.



Ride Quality – Why is it important?

❖Many customer surveys, on both a national and 
local level, have shown us that Pavement 
Smoothness is the number one main factor when 
it comes to rating the nation’s highways.



Ride Quality – Why is it important?

❖ Satisfies road users.

❖Decrease in fuel consumption and vehicle 
maintenance costs. 

❖Pavements that are built smoother remain 
smoother over time and provide a longer service 
life. 

❖Dynamic loadings are lower on smooth 
pavements = longer lasting pavements.



Specification



Updated Specifications for Special 
Provisions  for State Aid Projects:

Ride Quality (RQ) Spec:

❖ RQ Requirements based on Paving length
❖ RQ Requirements for Shoulder and Ramps
❖ RQ Requirements for paved Bridge
❖ Table for Target IRI Calculation





NJ DOT - Local Aid Resource Center

Website Address:

https://njdotlocalaidrc.com/special-provisions

https://njdotlocalaidrc.com/special-provisions
https://njdotlocalaidrc.com/special-provisions


Special Provisions for State Aid Projects-
Video 2



Key Terms in IRI Specification:

❖Pay Equations

❖Target IRI

❖Excluded Lots
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𝑃𝐴𝐸 =
A

−37.75347 × log𝑒(𝑇) + 194.87
−

A

−37.75347 × log𝑒(𝐼𝑅𝐼) + 194.87
 

P= Bid price of last lift of the pavement structure to be evaluated or price

listed in table 401.03.07-7B, whichever is higher, per Ton

D= Design thickness of last lift to be evaluated, Inch

M= Bid price of Milling, per Square Yard

T= Target IRI



Target IRI Depends on following Site 
Specific Factors:

❖5 Roadway Types

❖Current average IRI (C)

❖Number of Operations

❖Type of Pavement
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Current average IRI (C)

❖Current average IRI (C) is defined as the 
preconstruction IRI data measured not more than 
two years from the start of the project pavement 
construction.



Current average IRI (C)

❖Current IRI data for paving routes 
designated NHS or NJDOT jurisdiction are 
available at Bureau of “Transportation Data 
and support”.

❖Current IRI data can be made available by 
request to Simon Nwachukwu at 
Simon.Nwachukwu@dot.nj.gov.

mailto:Simon.Nwachukwu@dot.nj.gov


Current average IRI (C)
❖If the current average IRI (C) is not 
available, then the testing agency will 
test, analyze and report current IRI 
before pavement construction. 



TYPES OF PAVEMENT

FLEXIBLE PAVEMENT

CONCRETE PAVEMENT

COMPOSITE PAVEMENT

CONCRETE

HMA/ASPHALT

CONCRETE

HMA/ASPHALT

JOINT



IRI Exclusions

❖IMPEDIMENTS (IM)

❖SHORT SECTIONS (SS)

❖STRUCTURE (SR)

❖TRANSVERSE JOINT (TJ)

❖RAIL ROAD (RR)
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Examples of RQR Exclusion Calculations:
https://www.state.nj.us/transportation/eng/pavement/ridequality.shtm



RQR Software:











401.03.07  HMA Courses
J. Ride Quality Requirements.



QA Testing



RIDE QUALITY TESTING (QA)

❖Pavement Smoothness will be measured by Testing the 
longitudinal profile of the final riding surface with a class 
1 inertial profiling system according to the NJDOT R1.

❖If project conditions do not allow for the use of that 
system, class 1 walking profiler or light weight profiler 
can be used.



RIDE QUALITY TESTING (QA)

❖To prepare for IRI testing, NOTIFY the municipality’s or 
county’s field representative AFTER paving the final 
riding surface of the project. 

❖The field representative will request testing to 
individual testing agency.



RIDE QUALITY TESTING (QA)

❖Mechanically sweep the surface before testing.

❖Prepare the pavement to facilitate auto triggering on 
laser profiler.

❖Place a single line of temporary marking tape 
perpendicular to the roadway base line at the beginning 
and end of each lane, shoulder and ramp to be tested or 
as directed by the testing agency.



RIDE QUALITY TESTING (QA)

❖Submit the actual stationing of each temporary marking 
locations to the field representative.

❖All bridge decks, etc. within the requested IRI testing limits.

❖Beginning and end mile post limits of bridge decks. 

❖Any excluded section

❖PARTIAL LANE TEST REQUEST is not accepted.



Construction



How user measures the quality of completed 
pavement work when driving on the new 
pavement?

a) Sufficient pavement structure

b) Use of PREMIUM mixes

c) Total cost of construction

d) Smooth ride 



Should we accept waiver for Ride 
Quality? 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjpoeHg-_7SAhVM9IMKHTnlBhYQjRwIBw&url=http://elenaiordache.com/?p%3D86&bvm=bv.151325232,d.amc&psig=AFQjCNFeWgyCetsc_ihSnAN04ywExJ0_Hg&ust=1490988503004974


Should we allow the contractor to pave 4 
feet wide shoulder as a separate paving 
operation from mainline?



Ride Quality vs. Longitudinal Joints

❖Shoulder < 6 feet
Avoid longitudinal joint along the 
shoulder



COMMON CONTRACTOR REQUESTS 
FOR WAIVER OF RQ 

Change of plan

❖Involve Pavement Design Unit to ensure that Change of 
plan impact Ride Quality Requirements.

❖Ensure contractor understand Ride Quality 
Requirements expected after Change of Plan.



COMMON CONTRACTOR REQUESTS 
FOR WAIVER OF RQ 
HMA repair quantity or full depth repairs quantity (if and where 
directed) is changed.

➢No impact on Ride Quality

➢Repairs are performed to improve structurally failed 
areas.

➢Target IRI calculation considers structurally failed area

➢Any change in if and where directed quantity will not 
trigger change in the target IRI.



Ride Quality - TRUTH

❖IRI targets are achievable.

❖Existing IRI and pavement type have very minor 
effect on achieving target IRI

❖Paving practices have major effect on final IRI
❖Coordination of entire paving operation is key

❖Properly using equipment

❖Rolling and milling pattern



CONSTRUCTION

Following information will help us during claims process:
◦ Document!!

◦ Milling Machine- speed, visual assessment of the quality of milled 
surface – good texture and cleaned properly

◦ Paver (Is the operation smooth and continuous ?)–
◦ Speed, Stop and reason for stop 

◦ Constant flow of HMA Trucks

◦ Rollers keeping up with paver

HMA temperature behind paver

HMA TRUCKS SUFFICIENT

Number of rollers, Roller parking on New Mat
◦ QC performed by contractor, if any



Conclusion

❖IRI specification is so important. 



THANK YOU 

Nusrat.morshed@dot.nj.gov


